There
have been many studies on the localization by immunocytochemistry of cytoskeletal proteins in cells cultured in vitro. However, the distribution of cytoskeleton in cells in situ has yet to be elucidated.
In the present study we developed an immunohistochemical method for visualizing tubulin and actin in rat hepatocytes in situ, using a perfusion extraction-fixation procedure, in which the liver was perfused through the portal vein with a nonionic detergent to make the plasma membranes permeable to soluble substances, followed by a fixative to preserve cytoskeletal structure.
Using the immunogold and peroxidase-antiperoxidase (PAP) staining procedures, we found that in hepatocytes in situ, tubulin was localized in cyto- by several studies (9, 19, 32, 35) .
In the present study we investigated the overall distribution of cytoskeleton in hepatocytes in situ. Although the use of antibodies as probes for the localization of cytoskeletal proteins within the cells has become widespread recently, most studies have used cultured cells in vitro (7, 15, 16, 21, 33, (46) (47) (48) 50) .
The distribution of cytoskeleton in hepatocytes in situ has not yet been fully described, except for the location of actin ( 12, 23) and myosin (45) the perinuclear region to the cell periphery ( Figure  2A ) similar to those in other cultured cells previously reported (33, 46, 47, 50) . The antiactin antibody stained actin-containing stress fibers running from one edge of the cell to the other ( Figure  2B ), similar to those observed in various cultured cells (12, 21, 46, 47, 50 Figure  3A and B) .
The antitubulin antibody did not reveal the special structures shown by the antiactin antibody (data not shown). 1 1 ).
Discussion
In this study, we developed an immunohistochemical methods for demonstrating the localization of tubulin and actin in hepatocytes in situ, using a perfusion extraction-fixation procedure. are stained. The resolution is superior to that obtained using the PAP method.
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